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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which has an 
electrification member and these electrification members, such as an electrification roller which 
performs electrification processing to a photo conductor, in the image formation equipment of 
electrophotography methods, such as a copying machine, a laser beam printer^ and facsimile. 
[0002] 

[Description of the Prior Art] From the former, the electrification roller in the image formation 
equipment of the electrophotography method shown in drawin g 2 etc. is known as an electrification 
member. This image formation equipment 1 is equipped with the electrification roller 2, a power pack 3, 
the photo conductor drum 4, surface potential a total of 5 and developing roller 6, the imprint roller 7, 
and cleaning equipment 8. 

[0003] The electrification roller 2 receives current supply from a power pack 3, and electrifies the photo 
conductor drum 4. This photo conductor drum 4 rotates in the direction of arrow-head A with the drive 
which omits illustration. Surface potential 5 [ a total of] is formed immediately after the electrification 
roller 2 along the hand of cut, and measures the potential of surface 4a of the photo conductor drum 4. 
[0004] A developing roller 6 makes a toner adhere to the electrified photo conductor drum 4, and the 
imprint roller 7 imprints the toner adhering to the photo conductor drum 4 on the recording paper S. 
Cleaning equipment 8 removes the toner which remained to the photo conductor drum 4, and cleans the 
photo conductor drum 4. 

[0005] In the image formation process by this image formation equipment 1, surface 4a of the photo 
conductor drum 4 is first charged in negative high potential with the electrification roller 2. Then, the 
exposure L set to the electrified surface 4a from the reflected light and laser light from a manuscript is 
irradiated. This exposure L has the quantity of light distribution according to the black/white of the 
image which it is going to form, and when the potential (electronegative potential) of each part of 
surface 4a falls according to light income, the potential distribution corresponding to quantity of light 
distribution, i.e., an electrostatic latent image, is formed in surface 4a. 

[0006] If the part in which the photo conductor drum 4 rotated and the electrostatic latent image of the 
surface 4a was formed passes a developing roller 6, the toner according to potential distribution will 
adhere to surface 4a, and an electrostatic latent image will be visualized as a toner image. This toner 
image is imprinted with the imprint roller 7 by the recording paper S with which it is fed to 
predetermined timing, and the recording paper S is conveyed in the direction of arrow-head B toward 
the fixing unit which omits illustration. 

[0007] On the other hand, residual charge is removed by the quenching lamp which omits illustration, 
and the photo conductor drum 4 after the imprint shifts to next imaging processing while the toner which 
remains to surface 4a is removed by cleaning equipment 8 and cleaned. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, although there is a contact electrification 
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method which contacts the electrification roller 2 to the photo conductor drum 4 as a general 
electrification method in above image formation equipment 1, there is a problem which is hung up over 
below in this contact electrification method. 

[0009] ** The constituent of an electrification roller oozes out from an electrification roller, and adheres 
to the front face of a photo conductor drum, and if this adhesion advances, the marks of an electrification 
roller will remain in a photo conductor drum front face. 

[0010] ** When alternating voltage is impressed to an electrification roller, the electrification roller in 
contact with a photo conductor drum vibrates, and an electrification sound happens. 
[001 1] ** The toner of a photo conductor drum front face adheres to an electrification roller, and the 
electrification engine performance falls. A toner. will much more become easy to adhere, if** oozes 
especially in an electrification roller and ** arises. 

[0012] ** If a photo conductor drum is not driven for a long period of time, permanent deformation will 
. arise on an electrification roller. 

[0013] In order to cope with such a problem, the contiguity electrification method which makes the 
electrification roller 2 contact not but approach the photo conductor drum 4 is devised (reference, such 
as JP,3 -240076, A). This contiguity electrification method makes both counter so that the maximum 
access distance of the electrification roller 2 and the photo conductor drum 4 may be set to 0.005- 
0.3mm, impresses an electrical potential difference to the electrification roller 2, and is charged in the 
photo conductor drum 4. Since the electrification roller 2 and the photo conductor drum 4 do not touch 
by the contiguity electrification method, "adhesion to the photo conductor drum of the constituent of an 
electrification roller" and "the permanent deformation of an electrification roller produced by prolonged 
un-using it" which poses a problem by the contact electrification method do not pose a problem. 
Moreover, since the toner adhering to an electrification roller decreases also about "the electrification 
performance degradation of the electrification roller by adhesion of a toner", the direction of a contiguity 
electrification method is excellent. 

[0014] The demand characteristics of the electrification roller used for this contiguity electrification 
method are different from it of the electrification roller used for a contact electrification method. In 
order, as for this, to electrify a photo conductor drum in homogeneity by the contact electrification 
method, an electrification roller needs to contact a photo conductor drum at homogeneity, and for this 
reason, an electrification roller is because there are the following faults when such an electrification 
roller is used for a contiguity electrification method, although elastic bodies, such as vulcanized rubber, 
are covered and constituted around rodding. 

[0015] ** Although it is necessary to form a spacer etc. in the non-image field (field which does not 
participate in image formation) of the shaft-orientations both ends of an electrification roller in order to 
secure a fixed opening between photo conductor drums If an electrification roller deforms and the 
above-mentioned opening is no longer kept constant by this deformation when the electrification roller 
consisted of an elastic body as mentioned above and that spacer etc. receives external force from a photo 
conductor drum, the image nonuniformity resulting from destabilization and it of electrification potential 
will be caused. 

[0016] ** If the electrification roller consists of vulcanized rubber, since an electrification roller may 
deform with a self-weight, and the above-mentioned opening may change, and it will pass through 
vulcanized rubber and it will be easy to produce the setting and deformation by the time, we are anxious 
also about the above-mentioned opening changing with time. 

[0017] Then, in order to cope with such fault, it is possible to use the thermoplastics which is inelastic 
bodies instead of, such as vulcanized rubber. 

[0018] In order to know that it is minute discharge according to the Paschen's law between an 
electrification roller and a photo conductor drum and for the electrification mechanism with an 
electrification roller to hold the front face of a photo conductor drum to predetermined electrification 
potential here, it is required to adjust the resistance of thermoplastics to a half-conductivity field (106 - 
109 ohm-cm extent). Although the method of distributing conductive pigments, such as carbon black, is 
common in thermoplastics as the adjustment approach of this resistance, it is difficult for a conductive 
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pigment to distribute homogeneity, and since there is an inclination it to become poor more greatly that 
distributing dispersion in resistance, it is easy to generate the image defect by partial poor electrification. 

[0019] On the other hand, as other adjustment approaches of resistance, there is a method of distributing 
an ion electric conduction agent (electrolyte salts, such as Li salt) in thermoplastics (reference, such as 
JP,10-161397,A). In order to distribute an electrolyte salt with a molecular level in matrix resin, as 
compared with the above-mentioned approach which a conductive pigment distributes, dispersion in 
resistance is small and partial poor electrification does not pose a problem at an image quality target. 
However, since an electrolyte salt has the property which is easy to carry out bleed out on the surface of 
matrix resin, when bleed out of it is carried out to the front face of an electrification roller, it causes 
adhesion of a toner, and has a possibility of causing a poor image. 

[0020] In order to avoid such bleed out, it is possible to use the Nonion nature macromolecule mold 
electric conduction agent which has polyether radicals, such as polyalkylene oxide. Since this electric 
conduction agent is a giant molecule, it is dispersedly fixed in matrix resin and the bleed out to an 
electrification roller front face cannot happen easily. However, since, as for the Nonion nature 
macromolecule mold electric conduction agent, a simple substance also has the resistance of 108 - 101 1 
ohm-cm extent, the effectiveness of holding down resistance as compared with an electrolyte salt is 
small, and it becomes difficult to adjust to a resistance field (106 - 109 ohm-cm), while an electrification 
roller is asked. 

[0021] This invention makes it the technical problem to offer the image formation equipment which has 
the electrification member by which it was accomplished in view of the above-mentioned situation, and 
it was suitable for the contiguity electrification method, and poor electrification accompanying these 
could be prevented in fluctuation of electrification potential, dispersion of resistance, and the adhesion 
list of a toner, and that resistance was prepared to the inside resistance field, and this electrification 
member. 
[0022] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
resistance adjustment layer which consists of a thermoplastics constituent which the macromolecule 
mold ion electrical conducting material distributed is formed on a conductive base material, and is 
constituted, and invention concerning claim 1 is characterized by the electrification member by which 
hardening coat processing of the front face of said resistance adjustment layer is carried out with the 
curing agent. 

[0023] Since according to invention concerning claim 1 a macromolecule mold ion electrical conducting 
material distributes to a thermoplastics constituent and the resistance adjustment layer is constituted, 
while being able to prevent fluctuation of electrification potential, and dispersion of resistance, the 
resistance adjustment layer can be easily made into half-conductivity (inside resistance field). And since 
hardening coat processing of the front face of a resistance adjustment layer is carried out with the curing 
agent, adhesion of the toner by the bleed out of a giant-molecule mold ion electrical conducting material 
can be prevented. 

[0024] Invention concerning claim 2 is characterized by said curing agent containing an isocyanate 
content compound in an electrification member according to claim 1. 

[0025] Since the isocyanate content compound hardened easily is used as a curing agent according to 
invention concerning claim 2, an electrification member can be manufactured by low cost comparatively 
easily. 

[0026] Invention concerning claim 3 is characterized by said hardening coat processing being the 
immersion processing in which said resistance adjustment layer is made immersed to the processing 
solution containing an isocyanate content compound in an electrification member according to claim 1. 
[0027] According to invention concerning claim 3, the isocyanate content compound hardened easily is 
used as a curing agent, further, since hardening coat processing is completed by making a resistance 
adjustment layer immersed to the processing solution containing this curing agent, the hardening coat 
thickness excels [ coat ] in an electrification property thinly can be formed easily, and an electrification 
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member can be manufactured by low cost comparatively easily. 

[0028] Invention concerning claim 4 is characterized by said macromolecule mold ion electrical 
conducting material being a quaternary-ammonium-base content compound or a polyether ester amide 
content compound in an electrification member given in any 1 term of claim 1 thru/or claim 3. 
[0029] According to invention concerning claim 4, since a quaternary-ammonium-base content 
compound or a polyether ester amide content compound is used as a macromolecule mold ion electrical 
conducting material, while a resistance adjustment layer is asked, the resistance of a resistance field can 
be acquired easily. 

[0030] Invention concerning claim 5 is characterized by forming said resistance adjustment layer of 
injection molding or extrusion molding on said conductive base material in an electrification member 
given in any 1 term of claim 1 thru/or claim 4. 

[0031] According to invention concerning claim 5, since a resistance adjustment layer is formed of 
injection molding or extrusion molding on a conductive base material, the good adhesion of a 
thermoplastics constituent (resistance adjustment'layer) and a conductive base material is easily 
securable. 

[0032] Invention concerning claim 6 is characterized by the image formation equipment which has the 

electrification member of a publication in any 1 term of claim 1 thru/or claim 5. 

[0033] According to invention concerning claim 6, since it has the electrification member of a 

publication in any 1 term of claim 1 thru/or claim 5, an electrification member can do so the effect of the 

invention concerning the claim of one of the above, and can form the image of the outstanding quality. 

[0034] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing. 

[0035] Drawing 1 shows the sectional view of the electrification roller as an electrification member 
concerning this invention. This electrification roller 10 is used instead of the electrification roller 2 in 
the image formation equipment 1 shown in drawing 2 , and it has the rodding 1 1 as a conductive base 
material which presents the shape of a cylinder, and the resistance adjustment layer 12 formed by 
uniform thickness on the peripheral face of rodding 1 L 

[0036] The resistance adjustment layer 12 is formed with the thermoplastics constituent which a 
macromolecule mold ion electric conduction agent distributes. As for the volume resistivity value of this 
resistance adjustment layer 12, it is desirable that it is 106 - 109 ohm-cm. It is because leak to the photo 
conductor drum 4 whole will arise if a volume resistivity value is smaller than 106 ohm-cm while it 
becomes impossible to obtain sufficient electrification potential in order to obtain the image in which 
runs short of the amounts of electrifications and the photo conductor drum 4 does not have 
nonuniformity, if a volume resistivity value exceeds 109 ohm-cm. 

[0037] Especially if it is an inelastic body, it is not limited, but if it is general-purpose resin, such as 
polyethylene (PE), polypropylene (PP), a polymethyl methacrylate (PMMA), polystyrene (PS), and its 
copolymer, (AS, ABS, etc.), the thermoplastics used for the resistance adjustment layer 12 is easy 
fabrication, and they are desirable. 

[0038] As a macromolecule mold ion electric conduction agent which the thermoplastics is made to 
distribute, the resistance of a simple substance is 1 06-101 Oohm and cm extent, and the quaternary- 
ammonium-base content compound (preferably quaternary-ammonium-base content polyolefine) or the 
polyether ester amide content compound is used by being easy to lower resin resistance. Moreover, 
about the loadings, since it is necessary to make the resistance of the resistance adjustment layer 12 into 
a desired value as mentioned above, it is desirable to blend at a rate of 30 - 50 weight section to the base 
material 100 weight section, this - a compound - thermoplastics - distribution - two - a shaft - a 
kneading machine -- a kneader -- etc. -- a means - using - things — easy -- it can carry out -- ion - 
conductivity - an ingredient - a matrix - a polymer - inside - a molecular level - homogeneity - 
distributing -- since - resistance - adjustment - a layer - 12 - **** — conductivity a pigment — 
distributing - resistance - adjustment - a layer - seeing - having - as - conductivity - the matter — 
distribution - poor ~ following - resistance - dispersion - not being generated . Moreover, since it is a 
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giant molecule, homogeneity is distributed and fixed in a matrix polymer, and bleed out has stopped 
being able to produce the above-mentioned compound easily. 

[0039] In addition, formation of a up to [ the rodding 1 1 of the resistance adjustment layer 12 ] can 
prepare the half-conductive resin constituent which makes thermoplastics come to distribute a 
quaternary-ammonium-base content compound or a polyether ester amide component content compound 
in the peripheral surface of rodding 1 1 with extrusion molding or injection molding, and can be easily 
performed by covering rodding 1 1 with the half-conductive resin constituent. In this way, the front face 
of the formed resistance adjustment layer 12 can satisfy easily cutting or the surface precision which 
may carry out a grinding process and is required of the resistance adjustment layer 12 by this in the 
phase of arbitration. 

[0040] Hardening coat processing of the front face of the resistance adjustment layer 12 is carried out 
with the curing agent. This hardening coat processing may be performed by forming a hardening 
processing coat layer in the front face of the resistance adjustment layer 12 anew, although carried out 
by making the resistance adjustment layer 12 immersed in the processing solution containing for 
example, an isocyanate content compound. 

[0041] As a processing solution containing an isocyanate content compound, there are some which 
added what dissolved the isocyanate content compound in the organic solvent, the thing which dissolved 
an isocyanate content compound and polyol in the organic solvent, the assistant used for these solutions 
by urethane formation reaction time, for example. Each processing solution may be further distributed 
by water and other solvents. 

[0042] Here, an isocyanate compound, the silane compound which has an isocyanate radical, and the 
dimethylsiloxane compound which has an isocyanate radical are contained in an isocyanate content 
compound. 
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